Chimney endovascular aneurysm repair provides an endovascular treatment for complex aortic aneurysms. However, type I gutter endoleaks can complicate this approach and prevent full aneurysm exclusion. Treatment of these leaks can be challenging. We report successful embolization of a type I gutter endoleak after (chimney endovascular aneurysm repair) via a transcaval approach. (J Vasc Surg 2017;65:1515-7.) Endoleaks (all types) can be a frequent complication after endovascular aneurysm repair, occurring in up to 20% of patients and more often in patients with high-risk anatomy. Recently, percutaneous transcaval embolization has been reported from multiple centers as a safe and effective means for addressing type II endoleaks. 4 We also identified one report in the literature of using this approach to treat a type I endoleak after an infrarenal endovascular aortic aneurysm repair.
Endoleaks (all types) can be a frequent complication after endovascular aneurysm repair, occurring in up to 20% of patients and more often in patients with high-risk anatomy. 1 Recently, percutaneous transcaval embolization has been reported from multiple centers as a safe and effective means for addressing type II endoleaks. 4 We also identified one report in the literature of using this approach to treat a type I endoleak after an infrarenal endovascular aortic aneurysm repair. 5 We report the use of transcaval embolization access to treat a type I gutter endoleak after a three-vessel ChEVAR for a pararenal aneurysm. Patient consent was obtained for release of information.
METHODS
A 77-year-old man presented with a symptomatic, 9-cm pararenal abdominal aortic aneurysm (Fig 1) . He underwent urgent repair with a three-vessel ChEVAR (superior mesenteric artery and bilateral renal arteries) with successful immediate intraoperative results and no evidence of endoleak. The patient's symptoms improved immediately after the procedure and the patient was discharged on postoperative day 5. At the 1-month follow-up, he demonstrated a type 1a gutter endoleak (Fig 2) . The decision was made to treat the endoleak via a transcaval approach.
Technique. Ultrasound-guided access was obtained via the right common femoral vein with a 10-Fr sheath. A transjugular cholangiography/liver biopsy set (William Cook Europe, Bjaeverskov, Denmark) was used to access the sac via the inferior vena cava. The 16-gauge/50.5-cm curved guiding cannula was advanced into the aneurysm sac at the point of maximal apposition between the inferior vena cava and the aneurysm sac. Confirmation of sac entrance was performed by injecting contrast in the sac (saccography) in an anterior and lateral fluoroscopic projection. A 5-Fr long sheath was advanced through the 10-Fr sheath as a coaxial system to maintain access. Through contralateral arterial access, intraaortic angiography was performed to localize the endoleak. A selective catheter was then navigated toward the endoleak source, which was along the gutter between the SMA stent and the endograft. Five Interlock coils 0.035 00 , 20 mm Â 40 cm (Boston Scientific, Marlborough, Mass) were deployed along the gutter (Fig 3) . Completion aortogram demonstrated resolution of the endoleak. A completion cavogram was performed to ensure that the inferior vena cava was intact without extravasation.
RESULTS
Total procedure time was 82 minutes, and fluoroscopy time was 32.1 minutes. We achieved immediate technical success with no perioperative complications. The patient was discharged home on the same day of the procedure after a brief recovery period. At 1 month postoperatively, surveillance computed tomography scan demonstrated resolution of the endoleak (Fig 3) and a stable aneurysm sac size.
DISCUSSION
Type I gutter endoleaks are considered the Achilles' heel of ChEVAR and can be quite variable in appearance. in eight patients, whereas Bruen et al 7 reported a type I endoleak rate of approximately 5%. Although a significant number of type I gutter endoleaks spontaneously seal with observation, the usual practice is to repair them when detected. Immediate endoleaks can be treated with reballooning of the aortic endograft and parallel grafts with kissing balloons. Late endoleaks have been treated with proximal extension of the components. However, both techniques are not definitively successful. Furthermore, direct access to the gutter endoleak remains a challenge. With our novel technique, a transcaval approach provided direct and selective access to the source of the endoleak, rather than nonselective aneurysm sac embolization, this decreased the total number of endocoils used and allowed better assessment of the endoleak on subsequent images. By coming from below and using retractable coils rather than Onyx or Thrombin, we were able to maximize control of the deployment process and to avoid inadvertent embolization to chimney stents or lumbar arteries. In addition, using different size coils was helpful in maintaining their position. The chimney stent orifices always extend 1 to 2 cm above the proximal extent of the aortic endograft fabric. As a result, the coils never need to encroach on the chimney orifice seal the gutter leak. Although was not used in this case, brachial artery access can provide protection of the chimney stents if it is felt to be necessary.
Although transarterial access to the gutter leak is possible, accessing the endoleak risks disrupting the proximal seal and increasing the size of the leak. It also is technically more challenging to access the gutter from a cephalad approach. Translumbar approaches are possible, but positioning of the patient is more challenging and limits arterial access. 
